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DETAILED ACTION 

Election/Restrictions 

1 . Applicant's election without traverse of Claims 1-3, 5, 7-14, 19-21 and 23 in the 
reply filed on April 23, 2007 is acknowledged. Applicant's election of species to water 
as the oxidant; the protective membrane being a multilayer structure and to a solid-state 
lithium metal anode. 

2. Claims 4, 6, 15-18 and 22 are withdrawn from further consideration pursuant to 
37 CFR 1.142(b) as being drawn to a nonelected invention, there being no allowable 
generic or linking claim. Election was made without traverse in the reply filed on April 
23, 2007. 

Priority 

3. This application claims benefit to U.S. provisional application serial Nos. 
60/529825 filed and to 60/518,948, filed . 

Information Disclosure Statement 

4. The information disclosure statements filed on May 7, 2007; April 9, 2007; March 
6, 2007; October 2, 2006; July 31, 2006; June 8, 2006; May 26, 2006; March 13, 2006; 
March 2, 2006; January 30, 2006; and October 6, 2004 have been placed in the 
application file and the information referred to therein has been considered as to the 
merits. 

Specification 

5. The disclosure is objected to because of the following informalities: 
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a. The composition listed on page 11, line 25 should be "Cu3N" and not 
CuN3. This change should further be adopted where necessary throughout the 
specification (such as page 12, line 26 and page 14, line 7) and Applicant is advised to 
carefully review the specification for any further inconsistencies with composition 
formulas (such as the recitation of LiP3 on page 14, line 7 which should be Li3P). 

b. The status of the various copending applications listed in the specification 
should be brought to date since at least some of them have matured into a 
corresponding U.S. patent 

Appropriate correction is required. 

Drawings 

6. The drawings received April 14, 2004 are acceptable for examination purposes. 

Claim Objections 

7. Claims 19 and 23 are objected to under 37 CFR 1 .75(c), as being of improper 
dependent form for failing to further limit the subject matter of a previous claim. 
Applicant is required to cancel the claim(s), or amend the claim(s) to place the claim(s) 
in proper dependent form, or rewrite the claim(s) in independent form. Claim 19 does 
not define the product of claim 1 but appears only to claim a manipulation of the product 
of claim 1 in the context of an undefined and unspecified operational process. Thus the 
claim fails to further limit the structure of the product of claim 1 and is objected to. 
Claim 23 does not further define the cell of claim 1 but rather teaches of using the cell of 
claim 1 in combination with an additional fuel cell structure. Thus claim 23 does not 
further define the invention of claim 1 and is objected to. 
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Claim Rejections - 35 USC § 101 

8. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

Claim 9 is rejected under 35 U.S.C. 101 because the claimed recitation of a use, 
without setting forth any steps involved in the process, results in an improper definition 
of a process, i.e., results in a claim which is not a proper process claim under 35 
U.S.C. 101. See for example Ex parte Dunki, 153 USPQ 678 (Bd.App. 1967) and 
Clinical Products, Ltd. v. Brenner, 255 F. Supp. 131, 149 USPQ 475 (D.D.C. 1966). 

Claim Rejections - 35 USC §112 

9. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claim 20 is rejected under 35 U.S.C. 112, first paragraph, because the 
specification, while being enabling for the bonding coat being one of silver, aluminum or 
tin, does not reasonably provide enablement for the bonding coat to be an infinite 
number of materials as recited in claim 20. The specification does not enable any 
person skilled in the art to which it pertains, or with which it is most nearly connected, to 
make the invention commensurate in scope with these claims. The scope of claim 20 is 
inherently limited only to those materials which are recited in claim 21 and not to any 
other materials. Further it would not have been readily apparent to one of ordinary skill 
in the art to ascertain what bonding coats could be used in the invention but not be 
either silver or a lithium-alloying metal and still provide the same replenishing 
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functionality of claim 20. It appears that the specification only has reasonable 
enablement for the materials of claim 20 to be limited to those materials recited in the 
specification and defined in claim 21 (silver or other lithium-alloying metal) thus the 
scope of claim 20 is not enabled for the broader recitation of bonding coat materials. 

10. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1-3, 5, 7-14, 19-21 and 23 are rejected under 35 U.S.C. 112, second 

paragraph, as being indefinite forfaiting to particularly point out and distinctly claim the 

subject matter which applicant regards as the invention. 

a. Where applicant acts as his or her own lexicographer to specifically define 

a term of a claim contrary to its ordinary meaning, the written description must 

clearly redefine the claim term and set forth the uncommon definition so as to put 

one reasonably skilled in the art on notice that the applicant intended to so 

redefine that claim term. Process Control Corp. v. HydReclaim Corp., 190 F.3d 

1350, 1357, 52 USPQ2d 1029, 1033 (Fed. Cir. 1999). The term "fuel cell" in 

claim 1-3, 5, 7-14, 19-21 and 23 is used by the claim to mean "an 

electrochemical cell". The term is indefinite because the specification does not 

clearly redefine the term. A fuel cell is an electrochemical energy conversion 

device. It produces electricity from external supplies of fuel (on the anode side) 

and oxidant (on the cathode side). These react in the presence of an electrolyte. 

Generally, the reactants flow in and reaction products flow out while the 

electrolyte remains in the cell. Fuel cells can operate virtually continuously as 
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long as the necessary flows are maintained. Fuel cells differ from batteries in 
that they consume reactants, which must be replenished, while batteries store 
electrical energy chemically in a closed system. Futhermore fuel cells are known 
to consume hydrogen as a source of fuel whereas the electrochemical system of 
the instant application does not use hydrogen as a fuel for the anode but instead 
uses a metal active material. In the case of the disclosed and claimed invention, 
the anode does not consume reactant but is consumed itself and thus is the 
device of the instant applications is not a true fuel cell but instead is held to be 
exemplary of an electrochemical device. 

b. The Markush language of claims 10 and 1 1 are indefinite since they fail to 
clearly define the species therein as distinct species or as to a specific 
combination of species. For example in claim 1 1 , the claim reciates a composite 
reaction product of active metal with Cu3N, Li3N, Li3P and Lil, LiBr, LiCI, LiF and 
LiPON. This language is suggestive of a reaction product of active metal with all 
of Cu3N, Li3N, Li3P, Lil, LiBr, LiCI, LiF and LiPON whereas the disclosure 
teaches otherwise. Applicant is advised to amend the Markush language to 
clearly define each genus relative to the claimed combination so as to exclude 
combinations which are not taught nor reasonably suggested by the original 
disclosure. 

c. Claim 19 is indefintie since it fails to clealy define how the claimed cell is 
operated. The language "operated such that" is an indefinite term which does 
not clearly define the bounds of the claimed invention. 
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d. Claim 19 provides for the use of the product of claim 1, but, since the 
claim does not set forth any steps involved in the method/process, it is unclear 
what method/process applicant is intending to encompass. A claim is indefinite 
where it merely recites a use without any active, positive steps delimiting how 
this use is actually practiced. 

Double Patenting 

1 1 . The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. A nonstatutory 
obviousness-type double patenting rejection is appropriate where the conflicting claims 
are not identical, but at least one examined application claim is not patentably distinct 
from the reference claim(s) because the examined application claim is either anticipated 
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140 
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 
USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1 .321 (c) or 1 .321 (d) 
may be used to overcome an actual or provisional rejection based on a nonstatutory 
double patenting ground provided the conflicting application or patent either is shown to 
be commonly owned with this application, or claims an invention made as a result of 
activities undertaken within the scope of a joint research agreement. 

Effective January 1 , 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 

12. Claims 1-3, 5, 7-14, 19 and 23 a are provisionally rejected on the ground of 
nonstatutory obviousness-type double patenting as being unpatentable over claims of 
copending Application No. 10/772,157. Although the conflicting claims are not identical, 
they are not patentably distinct from each other. 

Copending Application No. 10/772157 claims an electrochemical cell comprising: 
an active metal anode having a first surface end a second surface; a cathode structure 
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comprising an electronically conductive component, an ionically conductive component, 
and an electrochemically active component, wherein at least one cathode structure 
component comprises an aqueous constituent; an ionically conductive protective 
membrane on the first surface of the anode, the membrane comprising, one or more 
materials configured to provide a first surface chemically compatible with the active 
metal of the anode in contact with the anode, and a second surface substantially 
impervious to and chemically compatible with the cathode Structure and in contact with 
the cathode structure (Claim 1 as applied to instant claim 1). The cathode structure 
employs water which is the active component (claim 3 as applied to claims 1 and 5). 
The anode material is lithium (claim 44 as applied to claims 1,9 and 14). 

The protective membrane is a composite comprising first and second materials 
having identical compositions (claim 50 as applied to claim 2) and the membrane has 
the same requisite ionic conductivity (claim 49 as applied to claim 3). 

The membrane is a laminate (claim 51 as applied to claim 7) and has a graded 
composition (claim 52 as applied to claim 8). 

The first component is a composite reaction product of active metal with Cu3N, 
active metal halides, active metal phosphides and active metal halides and active metal 
phosphorous oxynitrides (claim 53 as applied to claim 10) or a composite reaction 
product of active material with Cu3N, Li3N, Li3P, and Lil, LiBr, LiCI, LiF and LiPON 
c9alm 55 as applied to claim 1 1 ). 

The second composite comprises a material selected the group consisting of 
glassy or amorphous metal ion conductors, ceramic active metal ion conductors, and 
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glass-ceramic active metal ion conductors (claim 56 as applied to claim 12) and has the 
same composition as that of claim 13 (see claim 57). 

As to claim 19, the product of the claim is defined by the limitations set forth in 
claim 1 and as for the reasons set forth above, is not held to be further limiting to the 
product of claim 1 . Since claim 1 has been obviated by the claims of Copending 
Application No. 10/772157 as discussed above, and since claim 19 fails to further limit 
the product of claim 1 and thus recites the same product, Copending Application No. 
10/772157 is held to reasonably render obvious the invention of claim 19 for the same 
reasons applied to claim 1. 

Claim 23 recites a combination of the cell of claim 5 and a PEM fuel cell 
connected to the cell of claim 5 to capture hydrogen released from the cell. However 
the claimed product of both of claims 5 and 23 are to the cell itself. Since claim 5 has 
been obviated by the claims of Copending Application No. 10/772157 as discussed 
above, and since claim 23 fails to further limit the product of claim 5 and thus recites the 
same product, Copending Application No. 10/772157 is held to reasonably render 
obvious the invention of claim 19 for the same reasons applied to claim 5. 

While the exact scope of the claims in each application are not verbatim, the 
invention claimed in both the instant application and in copending Application No. 
10/772157 are reasonably obvious over one another and thus not held to be patentably 
distinct. 

This is a provisional obviousness-type double patenting rejection because the 
conflicting claims have not in fact been patented. 
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Claim Rejections - 35 USC § 102 

13. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

14. Claims 1-5, 7-14, 19-21 and 23 are rejected under 35 U.S.C. 102(e) as being 
anticipated by U.S. Patent Application Publication No. 2004/0197641 (Visco). 

The applied reference has a common inventor with the instant application. 
Based upon the earlier effective U.S. filing date of the reference, it constitutes prior art 
under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 102(e) might be overcome 
either by a showing under 37 CFR 1.132 that any invention disclosed but not claimed in 
the reference was derived from the inventor of this application and is thus not the 
invention "by another,\or by an appropriate showing under 37 CFR 1.131. 

Visco claims an electrochemical cell comprising: an active metal anode having a 
first surface end a second surface; a cathode structure comprising an electronically 
conductive component, an ionically conductive component, and an electrochemically 
active component, wherein at least one cathode structure component comprises an 
aqueous constituent; an ionically conductive protective membrane on the first surface of 
the anode, the membrane comprising, one or more materials configured to provide a 
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first surface chemically compatible with the active metal of the anode in contact with the 
anode, and a second surface substantially impervious to and chemically compatible with 
the cathode Structure and in contact with the cathode structure (Claim 1 as applied to 
instant claim 1 ). The cathode structure employs water or air which is the active 
component (claims 3 and para. 19 as applied to claims 1, 4 and 5). The anode material 
is lithium (claim 44 as applied to claims 1, 9 and 14). 

The protective membrane is a composite comprising first and second materials 
having identical compositions (claim 50 as applied to claim 2) and the membrane has 
the same requisite ionic conductivity (claim 49 as applied to claim 3). The 

The membrane is a laminate (claim 51 as applied to claim 7) and has a graded 
composition (claim 52 as applied to claim 8). 

The first component is a composite reaction product of active metal with Cu3N, 
active metal halides, active metal phosphides and active metal halides and active metal 
phosphorous oxynitrides (claim 53 as applied to claim 10) or a composite reaction 
product of active material with Cu3N, Li3N, Li3P, and Lil, LiBr, LiCI, LiF and LiPON 
c9alm 55 as applied to claim 1 1 ). 

The second composite comprises a material selected the group consisting of 
glassy or amorphous metal ion conductors, ceramic active metal ion conductors, and 
glass-ceramic active metal ion conductors (claim 56 as applied to claim 12) and has the 
same composition as that of claim 13 (see claim 57). 

The cell is supplemented with fresh lithium metal to provide continuous operation 
in the presence of a bonding coat such as silver (paragraphs 87 and 188 as applied to 
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claims 1 9, 20 and 21 ). As to claim 1 9, the product of the claim is defined by the 
limitations set forth in claim 1 and as for the reasons set forth above, is not held to be 
further limiting to the product of claim 1 . Since claim 1 has been taught by Visco as 
discussed above, and since claim 19 fails to further limit the product of claim 1 and thus 
recites the same product, Visco is held to reasonably anticipate the invention of claim 
1 9 for the same reasons applied to claim 1 . 

Claim 23 recites a combination of the cell of claim 5 and a PEM fuel cell 
connected to the cell of claim 5 to capture hydrogen released from the cell. However 
the claimed product of both of claims 5 and 23 are to the cell itself. Since claim 5 has 
been taught by the claims of Visco as discussed above, and since claim 23 fails to 
further limit the product of claim 5 and thus recites the same product, Visco is held to 
reasonably anticipate the invention of claim 19 for the same reasons applied to claim 5. 
Furthermore Visco claims the same combination (see claim 23 of Visco). 
15. Claims 1, 3-4, 9, 14 and 19 are rejected under 35 U.S.C. 102(b) as being 
anticipated by JP 55-081471 A (JP '471 ). 

JP '471 discloses a lithium/air cell comprising a lithium anode 4, a porous 
cathode 2 and a solid electrolyte 5 disposed between the cathode and anode (abstract 
and Fig. 1 as applied to generic claim 1). 

Li3N is the same type of material disclosed in the instant application for one of 
the layers and thus is held to exhibit the same requisite ionic conductivity required in 
claim 3. 

The cathode oxidant comprises air (abstract as applied to claim 4). 
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The anode is solid-state lithium (as applied to claims 9 and 14). 

As to claim 19, the product of the claim is defined by the limitations set forth in 
claim 1 and as for the reasons set forth above, is not held to be further limiting to the 
product of claim 1. Since claim 1 has been anticipated by JP '471 as discussed above, 
and since claim 19 fails to further limit the product of claim 1 and thus recites the same 
product, JP '471 is held to reasonably render obvious the invention of claim 19 for the 
same reasons applied to claim 1 . 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 

the various claims was commonly owned at the time any inventions covered therein 

were made absent any evidence to the contrary. Applicant is advised of the obligation 
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under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or(g) 
prior art under 35 U.S.C. 103(a). 

16. Claims 2, 7 and 10-12 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over JP '471 as applied to claim 1 above, and further in view of U.S. 
Patent No. 5,314,765 (Bates). 

The first material is Li3N which is an identical material to those claimed active 
metal nitrides and thus broadly reads on the Markush groups of claims 10 and 11). 
The teachings of claim 1 have been discussed above and are incorporated 

herein. 

JP '471 does not appear to expressly disclose of the conductive protective 
membrane being a multilayer structure (claim 2); that the membrane is a laminate (claim 
7) or that the second material is a group of materials recited in claim 12. 

Bates teaches of providing a multilaminate composition comprising a first layer of 
Li3N and a top layer of LiPON thereon (Fig. and col. 2, II. 50-65). 

The addition of a top layer of LiPON to the system of JP '471 would have 
improved the life of operation of the cell of JP '471 by protecting the reactive anode from 
other components in the system. 

17. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over JP '471 
as applied to claim 1 above, and further in view of U.S. Patent No. 3976509 (Tsai). 
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The teachings of claim 1 have been discussed above and are incorporated 

herein. 

JP '471 does not appear to expressly disclose water as the cathode fluid oxidant. 

While JP '471 discloses using air for the cathode fluid oxidant, use of other 
oxidant sources such as water in lithium electrochemical cells has been well established 
in the art as taught by Tsai (abstract). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the claimed invention was made to modify the teachings of JP '471 by using any 
number of cathode fluid oxidants including water since such materials have been 
established cathode fluids in the art as taught by Tsai and since it has been established 
that the selection of a known material based on its suitability for its intended use 
supported a prima facie obviousness determination in Sinclair & Carroll Co. v. 
Interchemical Corp., 325 U.S. 327, 65 USPQ 297 (1945) See also In re Leshin, 227 
F.2d 197, 125 USPQ 416 (CCPA 1960). MPEP § 2144.07. 

18. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over JP '471 
in view of Bates as applied to claim 12 above, and further in view of U.S. Patent No. 
6,485,622 (Fu). 

The difference not yet discussed is of the particular material of claim 13 for the 
second component. 

Fu teaches that the same lithium ion conductive glass-ceramic material is known 
in the art for use in lithium electrochemical cells (abstract as applied to claims 20 and 
28). These materials include ionic conductivities of 10-4 S/cm (Table 2), 10-4 S/cm 
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being held to be "about" 10-3 S/cm (as applied to claim 7). The composition has an 
increased ionic conductivity as well as enhanced thermal stability within electrochemical 
devices. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the claimed invention was made to modify the teachings of JP '471 in view of Bates by 
selecting the second material to be the lithium ion conductive glass-ceramic material 
taught by Fu since it would have provided a material which provided both protection to 
the anode as well as increased the ionic conductivity of the protection composite in the 
cell. The selection of a known material based on its suitability for its intended use 
supported a prima facie obviousness determination in Sinclair & Carroll Co. v. 
Interchemical Corp., 325 U.S. 327, 65 USPQ 297 (1945) See also In re Leshin, 227 
F.2d 197, 125 USPQ 416 (CCPA 1960). MPEP § 2144.07. 

19. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. U.S. Patent No. 5,510,209 discloses a Li anode/PAN/oxygen 
cathode array. U.S. Patent No. 4,478,916 and U.S. Patent No. 4,349,613 disclose the 
combination of a lithium/water cell and fuel cell wherein hydrogen produced by the 
lithium/water cell is then supplied to the fuel cell. 

20. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Gregg Cantelrno whose telephone number is 571-272- 
1283. The examiner can normally be reached on Monday to Thursday, 8:00-5:30. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Pat Ryan can be reached on 571-272-1292. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




gc " 
June 21, 2007 



Gregg Cantelmo 
Primary Examiner 
Art Unit 1745 



